Phytochemical studies on the methanolic extract of Amrosia psilostachya, native to Manitoba, have resulted in the isolation of two new sterols, ambrosinal A (1) and ambrosinal B (2) along with a known sesquiterpene lactone, coronopilin (3). Spectroscopic methods were used to establish the structures of these new and known compounds. Single crystal X-ray diffraction studies on compound 3 were also performed. Compounds 1-2 exhibited moderate antibacterial activity against pathogenic bacteria while compound 3 was weakly active in glutathione Stransferase inhibition assay.
Introduction
Ambrosia psilostachya, commonly known as "Perennial ragweed", is abundant in Winnipeg. These weeds vary in leaf size, height, hardness as well as color and many other features. This plant produces natural products to which many people are allergic. The aqueous extract of the flowers of this plant is used to heal and localize bleeding. 1 Previous chemical studies on A.
psilostachya, collected from Arizona, yielded two compounds, arrivacins A (4) and B (5). 2 Compounds 4 and 5 are reported to exhibit bioactivity in the bovine adrenal membrane where they bind to the angiotensin II receptors.
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Results and Discussion
Our first compound, ambrosinal A (1), was isolated as a colorless amorphous solid. Its UV spectrum showed terminal absorption indicating the lack of a conjugated π system in 1. The IR spectrum of 1 displayed intense absorption bands at 3425 (OH), 1723 (C=O) and 1598 (C=C) cm -1 . The high-resolution electron-impact mass spectrum (HREIMS) showed a molecular ion peak at m/z 414.3501 corresponding to the molecular formula C 28 H 48 O 2 (calcd 414.3497) and indicated the presence of six degrees of unstauration in compound 1. The 1 H-NMR spectrum (CDCl 3 , 300 MHz) of 1 showed two three-proton singlets at δ 0.65 and 1.00 due to the C-18 and C-19 methyl protons, respectively. Three doublets, integrating for three protons each, at δ 0.85, 0.88 and 0.90 were ascribed to the C-21, C-26 and C-27 methyl protons, respectively. The C-3 methine proton resonated at δ 3.55 while C-6 olefinic hydrogen appeared at δ 5.40. A signal at δ 9.81 was due to the proton of an aldehyde functional group. The COSY-45 o spectrum was used to assign the 1 H-NMR chemical shift assignments of 1. The C-3 methine proton (δ 3.55) showed vicinal couplings with the C-2 methylene (δ 2.00 and 1.65) and C-4 methine (δ 2.16) protons. The C-2 methylene protons exhibited 1 H-1 H spin correlations with the C-1 methylene protons (δ 1.78 and 1.43). The C-4 methine proton (δ 2.16) showed crosspeaks with an aldehydic proton (δ 9.81) and allylic couplings with the C-6 olefinic proton (δ 5.40). These COSY interactions indicated to us that an aldehyde moiety was substituted at C-4. The 13 C-NMR spectrum (CDCl 3 , 75 MHz) of 1 showed the resonance of all twenty eight carbon atoms. The DEPT experiment was also performed to establish the multiplicity of each carbon signal in the broadband 13 C-NMR spectrum and revealed the presence of five methyl, ten methylene, nine methine carbons. Subtraction of the DEPT spectrum from a broadband 13 C-NMR spectrum suggested the presence of four quaternary carbon atoms in 1. of sterols reported in the literature. [8] [9] [10] A cis relationship between C-8 methine (δ 1.50), C-18 (δ reported in the literature that H-8, H 3 -18 and H 3 -19 have β-orientation in sterols. [8] [9] [10] The 1 H-and 13 C-NMR chemical shift values of H-8, H 3 -18 and H 3 -19 were also nearly identical to those of sterols reported in the literature [8] [9] [10] . Based on these observations, β-orientation of H-8, H 3 -18 and H 3 -19 was assumed. The C-3 (δ 3.55) and C-4 (δ 2.16) methine protons showed cross-peaks with the C-19 methyl proton (δ 1.00) suggesting that H-3 and H-4 also have β-orientation in this compound. The stereochemistry at C-9, C-14 and C-17 was also assumed to be same as reported for other sterols in the literature 10 . Based on these spectral data, structure 1 was established for this new sterol. Our second compound, ambrosinal B (2) was also isolated as a colorless amorphous solid. Its UV and IR spectra were similar to those of compound 1 with an exception that the IR spectrum of 2 did not show absorption band for a hydroxyl functionality. An additional band at 1748 cm -1 indicated the presence of a second carbonyl group in compound 2. The HREIMS of 2 showed a molecular ion peak at m/z 412.3337 which provided the molecular formula C 28 H 46 O 2 (calcd 412.3341). This molecular formula indicated the presence of seven degrees of unsaturation in this compound. The mass spectrum indicated to us that compound 2 was a C-3 oxo derivative of 1, as most of the fragments were appearing at 2 amu less than those of 1. The 1 H-NMR spectrum (CDCl 3 , 300 MHz) of 2 showed the absence of a signal due to the C-3 hydroxyl-bearing methine proton and rest of the 1 H-NMR spectrum was nearly identical to that of 1. This further suggested that compound 2 was a C-3 oxo derivative of 1. This was confirmed by recording the 13 C-NMR spectrum and it showed a downfield shift of C-3 signal from δ 72. Table- 1. After confirming that compound 2 was a 3-oxo derivative of compound 1, we used NOESY spectrum to establish the relative stereochemistry at all chiral centers. The NOE data was similar to those of compound 1 and this helped us to assume that all of chiral centers have same stereochemistry as those of compound 1. Based on these spectroscopic studies, structure 2 was established for this new sterol.
Additionally, we have also isolated a known compound, coronopilin (3) from this plant. The mass, 1 H, 13 C NMR spectral data compound 3 were identical to those of coronopilin, reported in the literature. 11 This led us to assume that all chiral centers in 3 have same stereochemistry as those of coronopilin reported in the literature. Single crystal X-ray diffraction studies on compound 3 were also carried out to confirm its structure. (3) showed a moderate concentration-dependent inhibition of the activity of GST with an IC 50 value of 120.3 ± 7.57 µmol. The bioactivity observed for compound 3 might possibly be due to the presence of an α, β-unsaturated lactone moiety. This would led to the formation of a glutathione adduct of coronopilin (3), via Michael reaction, during the assay period to inhibit the activity of GST.
Experimental Section
General Procedures. EI/CI MS data were obtained on a Hewlett Packard 5989B spectrometer using direct insertion probe (DIP) method.
1 H NMR spectra were recorded in CDCl 3 on a Varian
Inova and an AM 300 Bruker NMR spectrometers at 200 and 300 MHz, respectively.The 13 C NMR spectra were recorded on an AM 300 Bruker NMR spectrometer at 75 MHz with TMS as an internal standard. The IR spectra were recorded on a Jasco-IRA1 IR spectrophotometer. The UV spectra were recorded on a Shimadzu UV 240 spectrophotometer. The optical rotations were measured on a Polatronic D polarimeter (Hitachi) and the purities of the samples were checked on TLC (silica gel, GF 254 precoated plates, purchased from Merck).
Plant Material. The whole plant of Ambrosia psilostachya DC (1 kg) was collected in August 2005. This plant was identified by Prof. Richard Staniforth, Department of Biology, University of Winnipeg and a voucher specimen (CHE-1) has been deposited in the Natural Product Chemistry Lab, University of Winnipeg.
Extraction and Isolation.
A. psilostachya (1 kg) was dried and extracted with methanol (1 L) at room temperature. The methanol was removed under reduced pressure to prepare a gum (100 Gm). This gum was re-dissolved in an aqueous alcoholic solution (water-methanol, 20:80) to carry out solvent-solvent fractionations with hexane to get rid of fats. This defatted extract was loaded onto a silica gel column. This column was eluted with hexane-ethyl acetate (0-100%) and ethyl acetate-methanol (0-100%) to get several fractions. A fraction obtained on elution of silica gel column with hexane-ethyl acetate (70:30) was subjected to preparative TLC using hexanechloroform as a mobile phase (30:70) to purify compounds 1 and 2. Compound 3 was isolated as colorless crystals from another fraction by preparative TLC using 100% diethylether as a developing solvent. Compound 3 was re-crystallized in methanol by dissolving 10 mg of the compound in 20 mL of methanol and allowing the solution to air-dry after 48 h, to produce needle-shaped colorless crystals Ambrosinal A (1). Colorless amorphous solid, R f = 0.32 (7.9 mg), [α] (3) were grown in methanol by dissolving 10 mg of the compound in 20 mL of methanol and allowing the solution to air-dry after 48 h at room temperature, to produce needle-shaped colorless crystals. Single crystals were coated with Paratone-N oil, mounted using a 20 micron cryo-loop and frozen in the cold nitrogen stream of the goniometer. A hemisphere of data was collected on a Bruker AXS P4/SMART 1000 diffractometer using ω and θ scans with a scan width of 0.3 ° and 30 s exposure times. The detector distance was 5 cm. The data were reduced (SAINT) 12 and corrected for absorption (SADABS). 13 The structure was solved by direct methods and refined by full-matrix least squares on F 2 (SHELXTL). 14 All non-hydrogen atoms were refined using anisotropic displacement parameters. Hydrogen atoms were found in Fourier difference maps and refined using isotropic displacement parameters. The X-ray crystal structure data has been deposited at the Cambridge Crystallographic Data Centre (CCDC) with the reference number CDCC 634102.
Antibacterial activity. The antibacterial activity of compound 1 and 2 was performed by using the Kirby Bayer disc method.
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Enzyme inhibition assay. The activity of equine liver GST was determined according to a modification of the method reported by Habig et. al. (1974) . 16 Assays were performed in a thermostated cell compartment at 22ºC in 100mM phosphate buffer pH 6.5, in the presence of 5mM GSH and 1mM CDNB. GST activity was measured as the rate of release of the GSH-CDNB conjugate at 340 nm using a HP 8452 Diode Array spectrophotometer. Under these conditions, the non-enzymatic conjugation of the substrates was minimal. Activity of the
